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ABSTRACT

The original intent of this investigation was to

evaluate the effectiveness of the Object Sorting Task (OST) as a
predictor of learning outcomes, especially amcng minority children.
The study results, however, have producel a subtle but significant
shift of attention to the issue of possible differences in the
cognitive organization of children from relatively diverse
backgrounds. Specifically, the results showed a generally clear
difference in how adequate performance on the OST was related to
indices of learning and school achievement. For both white samples

adequate divergent performance and verbalization exhibited moderately
strong relationships with a number of learning-achievement measures.
On the other hand, adeguacy of convergent recognition and
verbalization was found to have a generally low relationship with the
same criterion measures. In contrast, for the Black sample, adequate
convergent recognition and verbalization, but not divergent
performance and verbalization, was shown to be related to the
criterion variables. {(Author)



FILMED FROM BEST AVAILABLE COPY

U.S. DEPARTMENT OF MEALTH.
EDUCATION & WELFARE
OFFICE OF EDUCATION
THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM ’
THE PERSON OR ORGANIZATION ORIG-
INATING IT POINTS OF VIEW OR OPIN:
IONS STATED DO NOT NECESSARILY
REPRESENT OFFICIAL OFFICE OF EDU
CATION POSITION OR POLI cy




N,
g7 C’) 2/

PE - - //.-’ l/r
il €5,
. bjf,/(. St {(" “}fﬂf > -

E John Sokol

Direotor. Educational ResearoBl

NN

‘\"8 DAEW-OFFICE OF EOUCATION = RN 1013

e Feaeral 8ullcing
O 26 Faderal Plaza
o New York, New York 10007
N e

w SCOPE OF INTEREST NOTICE

THE OBJECT SORTIN The ERIC Pl
ING TASK AS PREDICTOR ths do C" " lud
OF LEARNING ABILITIES I o 10 the dearing:

houses noted to the right, index-
tng should reflect ther specisl
points of view,

By

Riclard Bloom and Robert Hess

State University of New York at Stony Brook

Final Report prepared under a Research Grant (OE
G-2-70 -
by the U. S. Office of Education. ( 700042-309)




General Statement of the Problem

There is a considerable body of conflicting reaelfch dealing with
the relationship between psychometric intelligence (IQ) and learning
ability. Thus, Zeaman and House (1967) have noted in their review of
8 large number of studies that the expected positive relationship between
IQ and learning is not always confirmed. From the standpoint of the
present study, the work of Jensen and his associates has particular rele-
vance to these conflicting findings. In his program of research, Jemsen
has used laboratory tasks (e.g., serial learning, paired associates, and
free recall of word lists). Such tasks are agsumed to be relatively
uncontaminated by prior kmowledge and established skills, and therefore,
appropriate for assessing immediate learning abilities. The speed of
learning such tasks has been related to both IQ as well as the social
economic status (SES) of subjects (Ss). A brief review of some of the
representative studies of Jensen and his associates is now appropriate.

In an early study (Jensen, 1361) a group of low SES Mexican-American
and middle SES White fourth and fifth grade children were compared om a
number of learning tasks comsisting of free recall of familiar objects,
serial, and paired associate learning of familiar and abstract objects.
The range of IQ for the total sample was from 60 to 120. Mexican-American
Ss of low IQ (Mean IQ%83) were found to be much faster learners on these
tasks than white Ss of the same IQ level. On the other hand, when bright
Mexican-American Ss (Mean IQ*117) were compared with a similar group of
bright Anglo-American Ss, no difference in learning ability was noted.

Rohwer and Lynch (1968) presented a paired associate task of 24 pairs

of pictures to Ss consisting of low and middle SES children from kindergarten



to the sixth grade. About 90 percent of the low SES children were Black
and all of the middle SES were white. Further, the low SES sample was
on the average 15 to 20 IQ points below the middle SES sample. Despite
such differences in measured intelligence, no significant differences
were noted in learning rate on the associate task between lower and
middle SES children across grade level.

In a recent study, Rohwer (1308) administered four paired associate
tests to groups of low and middle class children (total N=288) in grades K,
one, and three. Again, social class and race were confounded in this in-
vestigation. While clear IQ differences were noted of from 20 to 30 IQ
points in favor of the middle SES sample, there were no significant dif-
ferences in total learning score (except at grade K) between the two
groups of children.

As 8 means of isolating the effects of social class from race, Rapier
(1968) compared low and middle SES white children in learning serial and
paired associate tasks. The range of IQ of these Sg was from 70 to 110
points. The results of this study somewhat paralleled the findings of
Jensen's early study (1961) summarizod above. That is, a significant IQ
x SES interaction was found, such that within the middle class sample
average IQ Ss were significantly superior in speed of learning to retarded
Ss; in contrast, among children from a lower SES background, intellectual
level (high versus low IQ) did not markedly differentiate performance on
the same learning tasks. The average correlation between IQ and learning
scores was .44 for the middle SES group and .14 for the low SES group.

Comparing a group of 100 low SES Black preschool Ss with a group of




100 middle SES white Ss, Jensen and Rohwer (1969) found a correlation
of .49 between mental age and serial learning scores within the middle
class sample; the similar correlation for the low SES sample was .27.

Finally, Rohwer, Lynch and Suzuki (1968) compared groups of first,
third, and sixth graders (total n=432) who were divided between low and
middle SES backgrounds. While the expected IQ differences favoring the
middle SES samples were found, the learning scores om a variety of
associative learning tasks showed no signs of significant difference between the
lower and middle SES groups.

Sumnary. The findings of these studies may be summarized as follows:
(1) when comparisons between lower and middle SES saumples are wade on
learning ability involving associative tasks, no significant differences
were noted despite the fact that IQ differences (presumably functioning
as a8 predictor of learning ability) between such samples were found;
(2) when IQ level and SES are used as Joint independent variables, psy-
chometric intelligence has been found to differemtiate between normal
and retarded Ss within & middle but not within a lower SES sample. From
the latter conclusion, it would appear that IQ indices are probably measuring
important psychological functions with middle class children. The fact that
in some investigations, learning measures show negligible correlation with
IQ in lower SES groups might be interpreted to mesan that IQ indices are
relacively poor predictors of learning ability for these childrenm.

The relatively weak predictive potential of IQ indices for low SES
samples with respect to associatdve and to perhaps higher order learning acti-

vities (e.g., concept tormation) raises che possibility of considering
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alternative approaches to praedicting learning abilities. In this respect,
the present study aims to evaluate the extent to which Object Sorting
Task (OST) may serve as a predictor of learning outcomes.

Briefly, the OST is a cognitive classification task which, based on
prior research, has shown the following promising features: (1) the in-
strument yields a large number of diverse objectively derived scores;

(2) the OST has demonstrated reasonably good predictive validity in rela-
tion to both classroom achievement and laboratory learning tasks; (3)
available evidence suggests that the OST may be tapping relatively unique
cognitive functions as reflected in its low correlation with measures of
intelligence and paper and pencil tests of creativity. A detailed summary

of these conclusions on the OST is presented below.

The Object Sorting Task

The OST is intended to assess both divergent and convergent thinking.
As used by Guilford (1967) divergent thinking refers to the generation of
multiple responses in relation to a fixed stimulus. Convergent thinking
refers to the generation of a unique(or most appropriatej response to a
given stimulus.

The OST requires S first to classify s group of plastic objects into
two dichotomous piles (the divergent phase) in as many different ways as
possible, After each sort, S is asked to verbalize a classification rationale
vhich is subsequently rated against a scoring standard. The divergent phase
is terminated when S reaches a specified failure criterion. At this point,
the convergent phase of the OST is administered. In the convergent assessment,
the examiner (E) sorts the blocks according to the dimensions not employed by

S during the divergent phase. After each presentation, S is asked to explain
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to E wvhy the particular classification was nade. The convergent phase of
the OST is terminated when the fajilure criterion is reached by S,
Specifically, the OST consists of six plastic objects which vary on

as many dimensions as there are possible equal dichotomous groupings minus

one. A photograph of the OST blocks is shown in Figure 1.

Figure 1. Photograph of OST objects; the objects have been
grouped into the category of transparency versus opaqueness.



There are thus nine valid dichotomous combinations of six objects taken
three at a time. The sorts, ranked in order of empirically determined
difficulty are: curvilinearity, hue, transparency, height, perpendicu-
laricy of side, radial equality of base, color saturation, volume, and
area of the bagse. These nine attributes contribute to three supraordinate
attribute families of : color, unidimensional form, and dimensional
relationships (e.g., volume).

The blocks used in the present version of the OST are precision
milled from bulk plastic to tolerances of £ .05, vary in weight from 6 to
17 grams, in volume from 33 to 87 c.c., and are either dip dyed or painted.

One major direction of research with the OST has beer directed at
identifying its dimensional properties. Using the Guttman-Lingoes scaling
procedure (Lingoes, 1908) three supraordinate concept families of color,
form, and relational properties have been identified from performance data
on the OST, Further, using a cluster analysis technique (McQuitty, 1957)
three major scoring dimensions dealing with (a) divergent processes, (b)
convergent recognition, and (c) erromecus classifications, have been iden-
tified. There are a number of field investigations of performance charac-
teristics on the Object Sorting Tatk. These are described below.

Field Study I. The purpose of this initial investigation was to
evaluate OST procedures, using a smsll sample of 18 subjects. The prototype
sorting objects wvere made of wood and msnufactured to only gross dimensional
tolerances. In general, the test in this early form correlated highly with
the WISC Full Scale IQ. Thus, the number of positive divergent sorts and
the total verbalization score correlated .77 and .79, respectively, with IQ.

Field Study II. This was the first investigation in which the current
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OST objects and procedures were used (Safford, 19o07; Satford and Dunnm,

1967). This study was based on & stratified random sample of ten boys

and ten girls from grades one, two, three, four, and six. The results

showed moderate correlations between divergent performance and IQ. Thus,

total number of positive divergent sorts correlated .31 amd .51 with the

Stanford-Binet IQ and WISC vocabulary scores, respectivaly. Furtner,

the ability to perform divergent sorts showed generally consistent increases

as & function of age. Few sex difterences in OST performance were noted.
The most interesting result was the strong relationship between the

performance on the OST performsnce and academic achievement. In fact,

the OST was a slightly better predictor of academic achievement, for this
sample, than either Wechsler vocabulary or Stanford-Binet IQ scores. Im
particular, the correlation between total number of correct divergeamt
sorts and achievement on the California Achievement Test Battery was .48.
When mean speed and number of correct convergent sorts were also included,
a multiple R of .55 was obtained. The most likely reason for the lower
IQ achievement correlation was that Ss were bright (meam IQ=126) which
therefore attenuated heterogenity at the upper level of imtelligence.

Field Study III. The largest of the current investigations on the
OST (Dumm, 1969Y) was pased on groups of 21 boys and 21 girls drawn at randem
from kindergarten through the sixth grade from a middle class school district
(total N=294). 1In addition to the OST scores, data were collected for
grades 4-6 on the Iowa Test of Basic Skills, the California Test of Mental
Maturity, and the Torrance Creativity scales. As one might expect, the
number of valid divergent classifications increased as a function of age,
and invalid or incorrect sorts decreased with the age of the child. The

~
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correlational snalyses indicated thar the sex of the subject was generally
uncorrelated with the OST variables. In contrast, there wes moderately
strong sex biases @specially for the Torrance scales and te a lesser
extent for language achievement and 1J. Further noted were significant
correlations of achievement with both divergent and convergent measures
on the OST; the noncorrelation of OST scores with IQ (except for error
scores which were significantly correlated negatively vith IQ); and the
poncorrelation of OST variables with the Torrance measures of creacivity.
For all practical purposes, the OST correlations with achievement ware not
attenuated wvhen the effects of IQ were partialled cut. The latter is not
surprising in light of fact of the non-correlation of IQ-0OST performince.

Clearly, the OST predicted variance in academic achievement, that
was not accounted for by IQ scores or by the Torrance measures. Further,
vhen a multiple correlation was computed using as the predictor variables
the numoer of verbalized divergent sorts and number of convergent recog-
nitions, the OST-achievement correlation increases to .44, a correlation
slightly larger than that between IQ and total achievement (.41).

In addition to predicting to achievement, the GST has been useful
ia predicting to laboratory learming situations. Thus, Bloom (1969) found
that Ss who demonstrated rapid mastery of the shift problems on either
raverssl or nonreversal concept tasks, performed significantly more diver-
gent sorts or the OST tham did those Ss who exhibited relatively slow
mastery of a shift problem.

Finally, mention should be made of two studies im which the OST has
been used to compare subjects of distinctively differemt psychological

backgrounds. In one study by Safford (1967), the cognitive performance
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of groups of wnentally retarded, emotionally disturbed, and normal ele-
mentary -ckrol pupils (matched on CA and MA) were compared on an array
of OST variables. Generally consistent performance differences favoring
normals, emotionally disturbed, and mentally retarded Ss (in that order)
were noted ou auch OST variables as number c¢f correct divergent sorts,
quality of verbalization, and total number of correct divergant and con-
vergent sorts performed. In the other study (Curcio, 1969) normals
were compared to schizophrenic Ss in relation to a number of OST
performance scores. Although matched for both MA and CA levels, nor-
mals consistently exceeded the schizophrenic Ss on 03T convergemt and
divergent performance. Thus, for both the studies bty Safford and Curxcio,
the performance indices of the OST can be used to differentiate among
groups which have been previously clinically classified.

In summary, the Object Sorting Task appears to be tecanique dif-
ferent from anything reported elsewhere in the literature. while there
are a number of concept classifications procedures (e.g., the Vigotsky
and Goldstein-Scheerer Blocks), such tests yield relatively few objective
scores and involve a very limited number of relatively simple dimensions
(e.3., abstract versus concrete) by which the materials are classified.
Further, the assessment of divergent behavior has been done almest ex-
clusively on a verbal basis (e.g., Guilford, 1967). In comntrast, the
OST provides for an assessment of divergent thinking which varies in terms
of difficulty and style of assassment -~ i.e., on a verbal and nonverbal
basis. Because of such diversity, the COST is likely to be useful on sub-
jects who vary widely in age and background. In addition, the OST has

demonstrated reasonable face and comstruct validity and has shown promise

9
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in predicting to criterion performance and in differentiating among

clinically identified groups. The fact that the available data shows
chat the correlations of OST performance scores and IQ are moderately
low suggest that the sorting task yields measures which make a unique

contribution to learning score variance.

Study Design. As earlier indicated, the intent of this study was
to evaluate the effectiveness of the OST as a predictor of learning

outcomes. Figure 2 summarizes the overall study design.

Predictor: Dependent Variables
(1) (2) (&)
OST Variables Level 1 Lavel 11 School
Learning Learning Achieverent

Figure 2. Study designs
The independent or predictor variables consists of selected performance
scores on the OST and the total IQ. The inclusion of an IQ index is
inctended to provide a base line against which the effectiveness of OST
measures as predictors may be evaluated.

The dependent or criterion variables will mostly comsist of two
clusters of laboratory tasks which correspond to the distinction made by
Jensen (1969) between ‘evels I and II learning abilities. Ome group
(level I) will consist of associative (i.e., serial and paired associative)
learning. The other group (level II) will comsist of conceptual learning
activities as for example a nonreversal shift task. Finally, scores on a
standardized achievement test will serve as am index of classroom learning.
The inclusion of & diversity of measures within the criterion battery should

help detfine the range or kinds of learning activities to which predictors
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such as IQ or OST pertormance are likely to evince relationships

METHODOLOGY
Subjects. The study sample consisted of 120 titth grade children
from a lower to lower middle class background. These children were en-
rolled in six classrooms in two elementary schools of the Middle Island
School District, Long Island, New York. Table 1 summarizes by sex and
race, data relevant to the age, IQ, Iowa achievement leval, and the social

class characteristics of the subjects (SS).1

TABLE 1

Subject Characteristics

White White
Males Females Blacks Significance Level
(N=61) (N=29) (N=30)

Mean Chrono-
logical Age at 10.5 10.6 10.5 n.s.
time of testing

Mean IQ 110 107 101 F=3,29, df=2/100,
P .05

Mean Achievement 52 48 48 n.s,

Level

Father's Educa-
tional Level 12.0 10.80 10.96 n.s.
(Mean)
Table 1 indicates that with the aexception of total IQ, the Ss were
generally similar to each other. In the case of IQ, the Black sample dif-
fered significantly (t=2.49, df=?5, p*.05) from the white male sample. It

should be noted however, that all three samples, including the Black group,

 The study design, as outlined in the proposal submitted to the Office
of Education called for a sample equally divided between lower and middle
class students. However, because of the difficulties in gaining the coopera-
tion of a school district in which such a sample could be obtained, it was
necessary to deviate from the original expectations in order to accommodate
to the sample made available to the investigator.
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had mean IQ's which fell well within the normal range of intellectual

performance.

Methods of data collection. The major data source for this investi-

gation was the Object Sorting Task (OST), a research imstrument designed
to assess divergent and convergent behavior. In this task, S was asked

to sort six plastic objects, which differ from each sther along various

dimensions, into two dichotomous categories in as many ways as possible.
After each sort, S was asked to explain the basis for his sort.

There are nine valid ways by which the six OST objects may be sorted
into sets of three. The last or temth sort is a blank or meaningless
classification. The nine possible valid classifications in the empiri-
cally determined order of difficulty (Dumnn, 1969) are as follows:

(1) angularity; (2) hue; (3) transparency; (4) height; (5) perpendicu-
larity; (6) equality of the radial axis of the base; (7) color intemsity;
(8) volume; and (9) area of the base. The temth or blank sort was used
as a starting position after a sort was completed and before the next

one is attempted. During the administration of the OST, the examiner

(E) recorded both the sorts performed by S, his explanations of the sorts,
and the tiwe required to complete each sort.

To establish a proper performance set, a demonstration sorting task
involving the classification of six pencils was used prior to the imtro-
duction of the OST. This demonstration task involved arranging the six
pencils into two dichotomous groups according to three dimensioms. The
E firs- grouped the pencils on the basis of being sharpened or unsharpened
and then explained to S the rationale for this classification. E repeated

this procedure for second dimention -- whether the pencils had erasers or
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not. Imnedrately atter pertorming the sort, E explained the basis for
the classification. The S was then asked to perform on his own a third
classification -- whether or not a clip was attached near the top of the
pencil, After completing this sort, S was asked to provide an explana-
tion of his classification. Most of the Ss were able to correctly respond
to the demonstration task. For those few Ss who had difficulty with this
task, part of or the entire procedure was repsated with the rules for
classification reemphasized by the tester.

Overall, the goals of the demonstration task was to establish a set
for: (1) grouping three objects into & pile; (2) learning to sort or
classify on the basis of some common or shared property; and (3) recog-
nizing that six objects may be grouped in more than one way.

Once the demonstration task was completed, the OST was administered.
The OST is divided into two procedures, called the divergent and comnver-
gent procedures. In the former, s'is agked to sort the objects into as
many dichotomous groupings as possible. After each sort, S was asked to
explain why he sorted in that particular fashion. When S indicated he was
no longer able to perform additional sorts, exceeded 120 seconds in pro-
ducing a further sort, performed nime duplicate or erroneous sorts, or
performed a single sort five times, the divergent phase was terminated and
the convergent phase initiated.

In the convergent phase, E presented each dichotomous sort, imn order
of difficulty, not correctly performed during the divergemt phase. Atter
E presented each convergent classitication, S was asked to provide an ex-
planatiun for the classiticatiun. The convergent or recognition phase was

terminated after S failed to correctly respond to three successive classi-
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fications or required more than 120 seccnds in identifying three succes-
sive sorts., On the average, the OST required about 20-25 minutes for
its completion.

Using both the divergent and convergent procedures, S's performance
on the OST blocks was quantified in terms of eighteen scoring variables.
(Table 2 lists and describes these variables.) The directions given to
S and the criteria for scoring S's verbalizations (i.e., sorting explana-
tions for the divergent amd convergent phases) are givem in Appendix A,

Ss were also administered a series of learning tasks which served
as covariables with the OST performance scores. The following are
descriptiomsof these tasks.

Paired associates. This task consisted of tem pairs of pictures of
conmon objects such &as & chair and & candle. Upon being shown one member
of a pair of objects, S's task was to correctly recall the other member
of the pair. S was first shown on a simultaneous basis, both mewmbers of
the ten pairs of pictures. During the trials, S was shown only one member
of a pair and asked to recall the other member. After responding, S was
shown the correct associate. The duration of each picture presentation
was three seconds with approximately the same time interval between pic-
ture presentations. A trial wvas defined as one presentation of all of
the ten pairs of pictures, with a randomized order of presentation between
trials, The criterion for task termination was perfect recall for a..
ten pairs during one trial.

Nonreversal concept learning. This task consisted of a set of 12
solid objects, half of which were in the form of circles and half in the

form of triangles. Each group of shapes was further dichotomized in terms
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of the following dimensions: size (large versus small) aund color (light
versus dark).

The objects were presented to S on & successive basis (i.e., one by
one). The S was asked to indicate whether or not each object represented
an example of the concept. Immediately after responding, S was informed
by E regarding whether his response was correct.

A nonreversal concept task consists Oof two separate but successive
problems. For this study, @ criterion of temn successive correct responses
on the first problem was required before S was shifted to the second con-
cept problem. S was not informed of the shift from the first to the second |
problem, Again, the criteriomn of tem successive correct responses was
required before the second problem was terminated.

Size and color served as the relevant dimensions for the nonreversal
task, with the shape dimension functioning as an irrelevant property through-
out concept acquisition. Color served as the relevant dimemnsion for the first
problem, and size for the second problem, The order of presentation of the
concept objects was randomly varied across trials,

WISC subscales. The following scales of the WISC wvere administered

to the Ss, using standardized testing procedures: vocabulary, informationm,
and digit span. Rather than serving as an abbreviated index of 1Q, the
subscales were treated as measures of long term and immediate learning
abilicy. Of particular importance for this research was the digit span
scale which was used as & measure of serial learning of relatively meaning-
less stimulus materials.

The OST, paired associates, the nonreversal task, and the WISC sub-

scales were administered to all Ss. However, the time schedule did not
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permit total data collection on four additional learning tasks that were
selected for inclusion in this investigation. Accordingly, each of four
randomly selected subgroups (N=30 for each group) from the total sampie
received one of the following four learning tasks.

Information. Ss (N=30) were presented with a tape recording of a

factual paragraph dealing with the solar system. The tape lasted four

and a half minutes during which period 425 words were spoken. Immediately
after the tape was ended, S was presented with two picture puzzles from
the WISC., The S was kept occupied with the puzzles for two minutes

before a thirteen item multiple-choice test dealing with the content of
the paragraph was presented.

Meaningful serial. This task consisted of ten pictures of familiar

objects (e.g., a8 shoe, bell, and book). Each picture was presented for a
duration of three seconds with the same interval betweem pictures. A trial
on this task consisted of the presentation of all tem pictures. Ss (N=30)
were required to anticipate each picture based on the cue of the preceeding
picture. This task was terminated once S was able to correctly anticipate
the ten pictures during a single trial.

Picture concept. This task consisted of fifty pictures of familiar

animate and inanimate objects (e.g., comb, cat, nurse, and clock)., Ss
(N=30) were asked to indicate whether each picture (present one at a time)
represented an example of the concept (imanimate objects). A trial on this
task consisted of the twe presentations of all the cards. After S attempted
a categorization, he received teedback from E regarding the correctmess of
his response. The task was terminated once S was able to correctly cate-

gorize ten successive pictures,

lo
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Relative discrimination. This task consisted ot a series of nine

cards on which were drawn geometric torms. Each ot the nine cards varied
from one anoiher in terms of the number (from one to sevemn), color (red,
blue, and green) and shape ot torms (squares, triangles, and stars).
Furcher, each card contained a heterogeneous combination of color forms

-- e.g., 3 torms divided between two red stars and one blue triangle.

Ss (N=30) were required to learn the rule that a card was correct if it
contained a larger numper of geometric torms relative to the preceeding
card. Color and form of the stimuli were thus irrelevant in learning this
task.

As an example of the rule for learning this task, if two successive
cards had four and six figures, respectively, the latter would be the
correct choice on the one hand; if two successive cards had six and four
figures, respectively, the latter would not have been 8 correct choice.

The stimulus cards were presented on a successive or one by one basis.
The order of presentation of the cards was randomly varied from one trial
to another. After responding to each card, S was informed regarding the
correctness of his choice. This task was terminated once S was able to
correctly respond to all nine cards successively.

Testing Adminiatrition. The administration of all tasks, including
the OST, was carried out in special service rooms in the two schools in
wvhich the research was carried out. The study was conducted during the
period trom December 10, 1971 to June 5, 1972.)

Each S came by himself or was brought to the testing room by the

examiner. Since each S was given five tasks, it was not possible to com-

lThe directions used for all of the learning tasks are included in
Appendix B,
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plete his data collection within a single testing period. Usually four
testing periods, each lasting 20-25 minutes, were required to complete
testing. In most cases, testing for any given S was carried out over
consecutive school days within a single week, except when this was not
possible due to pupil absence or special scheduling problems. As a
means of avoiding any systematic learning effects resulting from a

fixed sequence of testing, the order in which the learning tasks and the
OST were administered was randomly varied from subject to subject.

Prior to the start of testing, E attempted to establish rapport .
by assuring the Ss that they were to be involved in playing some inter-
es.ing games, and that these activities had nothing to do with their school
work. In general, the Ssshowed enthusiaswm in participating in the study.

In addition to the OST and learning data, the following subject
information was collected: (A) educational attaimment, by grade level,
of the main wage earner of the household in which S is a member; (B)
occupation of the main wage-earner of the houschold;l (C) the vocabulary,
reading comprehension, language, arithmetic ability, work study skills, and
composite achievement on the Iowa Test of Basic Skills; (D) the composite
I1Q derived from the Kuhlman-Anderson Test of Mental Abilities. Both the

Iowa and Kuhlman-Anderson were administered approximately six months prior

to the beginning ot the present research project.

RESULTS

The ma jor data analyses for this study involves comparison of white

lThe occupation data was used as one basis for measuring socio-economic
status, following the occupational prestige scale formulated by Reiss, 1961.
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boys (Nol), white girls (N=29), and glack boys and girls (N=30) are with
respect to the variables, identified in Table 2, Table 3 lists these
variables' means and standard deviations by sub-sample.l

Table 3 shows that the three groups were generally similar to each
other as evinced by the many non-significant differences between the
group means, The exception to this pattern were the significanmt dif-
ferences noted for: the number of positive convergent sorts (variable 7);
total positive divergent and comvergent sorts (variable 8); the number of
duplicate sorts (variable 1lU); the information scale (variable 27); and
the vocabulary scale (variable 28) of the WISC; and total IQ (variable 38).
In the case of the significant OST variables (variables 7 and 8), the Black
Ss exhibited significantly more positive convergent and total convergeant
and divergent sorts than the sample of white boys. On the other hand,
white males showed a significantly higher performance level than either
white females or Black Ss on the WISC vocabulary and information scales.
Similarly, white males had & higher mean IQ level than the Black sample,
althouzgh both white samples as well as the Black group fell well within the
range of normsal intelligenmnce.

The remairder of the results section will be devoted to an analysis
of the imtercorrelationsof the first fortystudy varisbles described in Table 2,
This analysis will be divided into four parts: (s) the intercorrelations
among OST variables; (b) the intercorrelations among the learning measures;

(c) the intercorrelations between OST variables as predictors and the

learning measures; (d) a similar examination of the intercorrelations between

1810:0 the information, meaningful serial, picture comcept, and relative
discrimination tasks are based on small partial samples, it was felt appropriate
to exclude their data from the major results section. However, appendix C lists
for th: total sample, the correlations of these tasks with the remaining study
variables.

19 21
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IQ as a predictor and the various learning wmeasures.

A. Intercorrelations among OST variables. Table 4 lists the corre-
lations among OST variables (1-19) for the total sample as a means of pro-
viding the reader with a global picture of the patterning of these
relationships. These data first indicate considerable redundancy among
cercain of the OST variables as evinced by the number of extremely high
correlations in the .80s and .90s as found for example between variables
1 and 3, 4 and 10, and 3 and 8. While there is measurement overlap, it
should not be concluded that all aspects of OST performance correspond to
a single psychometric dimension. Thus, there are a large number of low
to moderate size correlations suggesting that differentiation does exist
between OST variables. For example, the fact that only modest relation-
ships are found between mean verbalization scores - divergent phase
(variable 6) and the number of correct divergent sorts (variables 1 and 3)
suggests that verbalization and classificatory skills on the OST involve
relatively distinctive processes. Similarly, the gemerally small correla-
tions between error scores (variables 9, 10, 11, and 17) and positive
divergent sorts (variables 1 and 3) or convergent sorts (variable 7) indi-
cates a differentiation exists between the production of performance errors
and of adequate convergent or divergent classification.

B. Interrelations among learning and achievement variables. Table 5
lists the intercorrelations by sample among the various learning and achieve-

ment measutes.l An overall examination of these correlations indicates there

llt should be recalled that the white male sample had approximately twice
as many subjects as either the white female or Black groups. Because of the
Iarger N in the white male group, it follows that there vere more degrees of
freedom by which the statistical significance of the correlations for this sample
was tested. Accordingly, there wa3s & clear possibility, im comparison to the
other two samples, that more of the correlations for the white male group would be
judged significamt. To adjust this statistical inequalities between the samples.
the correlations for each sample will be tested against a criterion of 28 degrees
of freedom, approximately the degrees of freedom available for the white female

and Black samples.
;:E; 26
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TABLE 35

Intercorrelations Among Learning-Achievement Variables

Variables
19 20 2
Varjiable WM WF B WM UWF B WM WF B WM

22
WF

1

19 - == == 88 04 91 52 07 -15 50
20 -~ == == 30 -03 -04 30
21 = == == 99
22 --
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

06

-02

99

-

99

17 -11
13 -19

10 -36

-12 -34

lrable 2 provides descriptions of each variable; table 3 lists the N's, means
and S.D.'s associated with each variable. Correlations equal or greater tham .36
are gsignificant at the .05 level, two-tailed test, for 28 degrees of freedom.

males; WF*white females; Be*Black group.
Note. - Decimals are omitted from the correlations.

28

WM=vhitce



var.,

19
20
21
22
23
24
25
26
21
28
29
30
31
32
33
34
35

36

37

TABLE 5

2 25 26
WM WF B WM WF B WM WF B
22 01 22 39 =07 12 42 05 07
20 13 12 24 14 07 31 10 Va4

-18 -38 -20 55 32 48 57 33 47

-19 =37 -l16 53 33 47 57 34 49
95 96 95 85 92 89 82 89 82
-- -- ~- 77 87 87 83 93 90

- -- - 95 96 95

29

(Cont'd)

Variables

27 28
WM WF B WM WF B
-7 -21 25 =50 -23 -l14
-15 00 -33 =35 02 -22
-14 -10 -26 -22 -15 -19
-13 -l¢ -26 -20 -19 -15
09 -01 -04 <31 -04 27
04 -17 -11 =-33 -11 23
oL -~09 -19 -32 -12 05
=04 -24 =23 -34 -20 05
e = == 44 062 74

it |

29
WM WF B

-25 -11 22
=30 11 25
-29 10 03
=30 08 01
=20 02 12
-20 03 18
-32 03 17
-35 03 19
38 -04 =25
28 23 -20



Vear.

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

36

37

TABLE 5 (Cont'd)
Variables
30 31 32 33 34

WM WF B WM WF B WM WF B WM WF B WM WF B
-19 -05 -1l4 -28 -10 J6 -32 -09 14 -14 =20 -22 =-11 -20 -15
-11 03 =09 =27 09 13 =31 00 =23 -11 -09 -16 -10 -03 -20
-29 29 11 =36 21 10 -11 -01 -16 =15 =27 -22 -04 -21 -18
-26 26 10 =35 19 08 -09 -02 -10 -15 -31 -20 -04 -21 -17
00 -22 -3y -14 -10 -20 -16 =-16 30 -16 13 03 -33 46 -02
03 -21 -44 -12 =08 -19 -22 -27 31 -20 06 12 -31 37 00
-19 -09 -29 -32 -02 -08 -16 -18 10 =22 -04 13 -30 33 -15
-15 -08 -33 =32 -02 -09 -21 -28 16 =26 ~-12 -03 -31 24 -13
25 04 19 40 -01 -05 65 70 42 S1 66 39 35 51 52
12 25 -09 26 36 =21 57 63 55 48 52 50 30 51 53
29 36 -06 8 88 71 48 09 00 47 19 07 52 03 06
.- == -- 76 76 66 2% 02 24 31 16 28 13 02 41
-- -- -- 46 07 17 50 22 25 43 03 34
-~ == == 78 66 77 58 53 174
-- -- -- 720 54 79

32

30

35
WM_WF B

-18 -27 -27
-17 -28 -22
-14 =25 -26
-15 -27 -24
-30 26 -02
-31 16 04
-33 10 -19
-36 01 -l1
3% 75 52
36 66 S8
50 11 00
06 06 35
37 10 25
68 50 70
78 69 89
83 65 70



36
Wi WF__B
-10 -22 =08
-04 -16 -11
-12 -15 =32
-11 -18 =32
-3, 29 15
-39 23 18
-35 25 -08
-39 17 -04
41 35 6l
36 59 60
43 19 20
25 =03 09
42 12 21
59 43 60
70 53 67
7% 64 M
76 51 N

37
WM__WF__ B
-20 -25 -20
-17 -1 -2l
-13 =20 -25
-12 -22 -22
-27 29 07
-30 18 11
-29 17 -12
-33 06 -05
53 69 55
48 69 60
s 17 07
22 04 32
50 14 29
8 76 86
91 80 93
87 86 90
91 81 90
8 76 81

TABLE 5 (Cont'd)

Variable

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

3l

33




are generally low relationships between the various learning and achieve-
ment tasks. However, exceptions to this pattern are evident. First,
correlations among variables within a tasktendedto be substantial in
comparison to correlations between tasks. Note, for example, the pres-
ence of moderate to high correlations between certain of the variables
(21-26) within the nonreversal tasks, and for selected WISC variables
(particularly variables 27 and 28) within each of the three study samples.
Such relationsh: ps perhaps reflect measurement redundancy'as well as the
assessment of a unitary learning property which operates during various
aspects of a given task. Second, across all samples, the WISC variables
especially informstion (variable 27) and vocabulary (variable 28), and
backward digit span (variable 30),tendedto show moderately high relation-
ship with the various lowa achievement sub-scales (variables 32-37). Thirxd,
in comparison to the white female and especially tle Black sample, the white
male group tended to present a moderately cohesive pattern of relatiomships
between various learning assessments. Thus, the white male sample exhibited
the only significant set of correlations between paired associate and the
nonreversal measures (i.e., variables 19, 21, and 22). Similarly, the
white male sample exhibited, in contrast to the non-significant correla-
tions found in the Black sample, significant relations between the nonrever -
sal variables (24 and 26) and the Iowa Arithmetic sub-scale (variable 36).
C. Intercorrelations between OST and learning-achievement variables.
Table b lists the correlations between OST and learning achievement variables,
by sample., Similarities as well as differences in the pattern of relation-
ships may be noted between these correlation matrices. First, with respect

to similarities, all three samples showed inverse relationships between a
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19

2l

22

23

24

25

20

27

28

29

30

31

32

Dependent Variables

33

35
36
37
(Iy) 38
SES 39

SES 40

TABLE 6
Intercorrelations Between OST Variables and Learning-Achievement

Measures
OST VARIABLES
1 2 3 &

WM WF B WM WF B WM WF B WM _ WF B
=25 -10 32 28 .- 08 -19 -10 33 12 -21 30
-13 -38 17 33 .- 22 -06 -38 19 17 -2 22
-10 -25 -11 34 =~ 53 <02 .25 -05 13 =05 08
=07 -26 -11 35 - 43 01 -26 -06 18 -02 04
-2 -24 05 -08 -- 00 -25 -24 04 -09 25 =33
=21 =26 -02 -12 -- 0OC -28 =26 =02 -02 27 =42
-2l -32 -~02 16 -- 31 +18 =32 01 -01 22 -17
-21 -36 -08 16 =-- 20 -18 -36 -~06 08 25 -28

30 20 16 -16 -- -15 28 20 15 -00 =46 11
49 10 15 -12 .- -18 49 10 13 10 -48 -07

27 24 29 -23 -~ Ol 23 24 29 -20 -03 28

25 01 02 -19 -- 00 22 01 02 -15 =40 02

33 17 23 =27 -- 01 28 17 24 =22 =22 22
45 23 12 =21 -- -25 42 23 10 -13 =52 -4l

33 27 -06 -25 -~ -11 28 27 07 -16 <37 -4l

26 09 09 -24 -- 220 21 09 08 -15 -28 17

26 12 =01 =23 -- -16 22 12 -02 =17 =23 -37

4 15 21 =09 -- -18 44 15 19 -07 -18 -12
39 19 08 -2 -- -18 35 19 07 -l& 3R <33
42 33 07 =41 ~- 00 33 33 07 =32 -19 -25

20 -02 34 -21 - -27 16 -02 31 -16 32 24
07 -19 06 17 =-- 22 11 -18 -04 26 -01 Ol

of these variables,

lTable 2 lists and describes the variables; Table 3 lists the N's, means, and §.D.'s
WM=White males; WF=White females; BaBlack group,
omitted from the correlations. Correlations equal or greater than .36 are significant at
the ,05 level, two tailed test, for 28 degrees of freedom,
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WM  WF B

02 07 -11
-01 18 -07
00 -02 20
02 -v3 26
14 -12 -27
05 -08 -i=
17 -10 -13
11 -08 03
10 -11 =04
05 00 o1
03 24 00
06 18 02
06 26 01
07 -06 16
-10 -09 14
<19 -13 00
=24 -39 12
-02 -0L 13
10 -19 11
03 =24 32
23 =47 -12
=27 -11 -1l1

Decimals have been

WM WF B
=48 -24 -07
-36 -34 00
-54 =05 -18
=52 =07 -16

01 -01 15

00 03 14
-29 01 01
=31 02 03

20 27 15

38 44 -05

25 13 32

21 03 14

29 11 34

29 48 13

25 41 11

19 56 03

23 42 02

25 57 10

27 62 07

40 59 26

21 29 02
=13 -37 14



19
20
21
22
23
24
25
26
27
28
29
30

31

Dependent Variables

32
KX
34
35
36
37
(IQ) 38
SES 39

SES 40

1 8
WM WF B WM _WF_ B
16 03 -20 =25 =11 16
-03 55 -18 -07 03 04
-16 04 =04 <15 -25 =13
-16 05 01 =-11 -26 =10
15 17 09 -16 -13 10
17 11 07 -18 -20 03
04 17 -02 -17 -23 -04
05 13 01 -17 =31 =07
05 21 -01 22 41 15
0L 34 24 44 41 30
-07 -04 <08 23 24 22
06 03 06 18 03 06
08 -01 -02 26 19 21
01 22 40 44 45 38
o4 03 32 35 29 16
14 30 42 18 35 36
06 10 25 28 22 16
.10 07 26 40 246 37
04 21 37 37 40 33
03 11 45 35 48 38
09 -07 -09 27 -08 24
03 00 -15 07 -21 -6

R v ———_ r—— - - p——— = =

TABLE 6 (Cont'd)

OST Variables

9
WM _WF__B
30 -13 -16
29 -06 -18
18 05 06
23 08 05
15 26 =31
25 25 =31
17 25 -15
30 27 -15
-17 -47 =03
-18 -54 -21
-36 -09 04
-18 -40 00
-35 -26 =03
-42 -56 =-36
-38 -46 -28
.32 -42 -28
-39 -28 -19
-34 -30 -40
-41 48 =32
-43 =39 -5l
-45 22 =03
24 08 05
34

10
Wi _WF__B
08 -20 32
13 -18 29
06 07 16
10 11 1
-10 15 -39
-05 17 =47
-06 20 ~15
o1 24 =27
09 -43 04
14 -39 -1
-12 08 25
-21 =40 Ol
-20 -25 20
-08 -43 -51
-08 -46 -44
12 24 =22
-10 -21 =43
-04 -18 -16
-07 -36 =39
-31 =22 29
-04 30 16
18 10 07
”~

11
wM__WF_B
16 -10 -12
16 -05 -l4
-08 -16 -13
-05 -17 -15
13 41 -2
25 43 -18
03 32 -28
16 33 -24

-22 -41 01

-15 -37 04

-23 03 -21

-20 -25 -12

-27 -10 -24

-43 -53 25

-39 -24 -18

-26 -22 -22

-33 -17 -15

-35 =07 -24

-39 =30 -23

-32 =19 -17

-35 22 15
19 -08 -07

12
WM__WF_B
-13 01 -06
-06 11 02
-16 06 -17
-15 07 -12
10 03 10
10 -03 18
oL 00 -08
00 00 03
oL 32 -06
-02 4 23
-06 -08 -0l
-05 =03 -0l
-07 -07 -0l
03 41 48
04 09 St
05 30 42
07 22 42
-02 23 42
01 34 50
12 04 52
09 03 03
-02 -09 -36



19

21

22

23

veyen-dant 7ariables

3
34

35

13
WM WF B
=29 23 =20
=22 18 -21
-21 =21 .17
=22 -24 -11
04 -23 38
=04 =23 45
-07 -30 14
-15 =32 26
17 51 11
23 43 24
2 11 -04
23 2% 03
28 20 <01
37 51 56
28 45 45
26 32 25
20 27 43
25 23 30
29 42 43
48 39 51
28 =31 06
-26 =22 -12

TABLE 6

(Cont'd)

ST Variables

14 15
WM WF B WM WF B
=26 23 =20 -12 =03 29
-19 18 -20 -07 -37 11
=20 =21 ~13 16 =23 -12
«21 =24 =07 19 =24 -11
03 =23 38 =24 =33 13
05 =23 45 =23 =29 06
-07 =30 16 =06 <41 -01
-15 =32 28 02 -38 -06
16 51 10 25 06 13
23 43 23 37 01 14
19 11 =03 18 23 15
21 24 03 06 07 =05
24 20 =01 16 20 08
33 51 54 41 15 15
25 45 45 19 16 -09
17 32 24 30 -08 02
18 27 42 19 -91 02
24 23 29 32 02 24
25 42 42 32 03 07
44 39 51 15 05 02
26 =31 03 15 -10 32
-28 =22 10 01 -18 <05
35

16 17 18
WM WF B WM WF B WM WF B
-19 -12 31 16 =11 -1l4 =04 10 -11
-08 =42 17 07 -04 -15 =03 32 -03
-12 -28 11 18 -06 -19 -12 35 -25
-08 -27 -l11 19 -06 -20 =12 36 =25
-21 =21 00 08 51 -21 05 =12 -12
=21 =23 =07 15 53 -27 11 =12 =06
=21 =29 <04 13 43 =31 =03 04 =29
-18 =31 =10 20 45 <36 01 05 =22
24 04 24 =31 <46 36 06 ~02 08
45 =10 16 <28 =40 20 20 20 13
15 06 30 =34 =10 02 =10 11 0]
20 -15 02 -11 -20 N0 =09 =02 05
21 =03 24 =30 <17 n2 -12 07 05
38 =01 07 =36 -57 -13 08 =02 25
34 0S =11 =36 =20 00 04 =24 42
21 -10 07 -22 =11 12 =04 =09 40
26 02 -01 -28 -19 -11 11 =12 32
41 02 20 =35 <09 =04 =07 =09 45
37 =03 06 =35 27 -03 03 =11 40
32 15 04 =39 -23 06 02 =07 28
18 02 36 -23 29 25 07 c4 -02
15 =10 =06 21 8 -39 =93 14 =27



aumber of the OST variables dealing with erromeous classification (i.e.,
variables 9, 10, 11, and 17) and many of the scores on the various WISC,
lowa measures, and total IQ (variables 26-38). Thus, for example, ten-
dencies of S to produce errors in divergent categorizations is modestly
predictive of low performance on the WISC sub-scales. Of the three
samples, white females exhibited the most consistent and strongest inverse
correlational pattern involving the OST error variables and performance
measures.

A second similarity found only in the white male and female samples
involved the positive relationships between the number of positive diver-
gent sorts (variables 1 and 3), quality of verbalization-divergent phase
(variable 6) and various performance measures. In the case of the white
male group, adequate divergent behavior was thus positively related to a
number of WISC measures (variables 27-31), Iowa scales (variables 32-37),
and total IQ (variable 38). For the female group, adequate divergent
performance exhibited a somewhat more restricted positive relationship,
involving significant relatiomships only with the paired associate (variable
20) and nonreversal learming (variable 26) . Divergent verbalization
(variable 6) was positively related to all of the Iowa sub-scales and to
total IQ for the white female sample. For the white male sample, diver-
gent verbalization (variable 6) was significantly related to IQ, paired
associates (variables 19-20), and the first nmonreversal task (variables 21-
22). Overall, adequate divergent sorting behavior exhibited stronmger rela-
tionships with performance measures tor the white male than for the female
sample., In contrast, positive relationships involving divergent verbaliza-

tions and performance measures were more robust for the white female than
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for the male sample. It should also be noted that for both white samples
significant correlations were also found between total number of adequate
convergent and divergent sorts (variable 8) and a number of the WISC and
Iowa sub-scales (variables 27-37). For the Black sample, only four sig-
pificant correlations emerged between variables 8 and learning achievement
indices.

A somewhat contrasting pattern of correlations between the White and
Black samples involved variables 13 and 14. Both of these variables may
be viewed as measures of efficiency of S in performing positive sorts
relative to the total number of sorts produced. For the white samples,
there were relatively few significant correlations between variables 13
and 14 and variables corresponding to IQ, WISC measures, and the Iowa
sub-scales. For the Black sample, there were a number of significant
correlations between OST efficiency measures (variables 13 and 14) and
a variety of criterion measures, including the Iowa and WISC sub-scales
and errors produced on the second problem of the nonreversal task (varia-
bles 23-24).

A marked contrast between the white and Black samples was noted with
respect to adequate convergent performance. Within the Black sample, ade-
quate convergent recognitions (variable 7) and convergent verbalization
(variable 12) showed moderately strong pcsitive relationship with selected
(variables 27-31) WISC and Iowa (variables 32-37), and IQ measures. Within
the white male sample, there were no significant correlations between the
convergzent variables and the learning achievement measures; in the white female

frou, the convergent variables (7 and 12) exhibited only thmee significant correla-
tions involving
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paired associate learning (variable 20) the WISC, and Iowa sub-scales.

In summary, significant relationships involving divergent processes char-
acterizes both white samples while relationships involving convergent
processes typifies the Black sample.

A further interesting comparisonm between the white and Black samples
involved the two speed variables (5 and 18) dealing with the average
latency in sorting or recognizing, respectively, the OST objects. In the
case of the female white group, where the only significant correlation was
noted, variable 5 (mean divergent speed) was found to be inversely related
to one of the Iowa sub-scales. For the Black sample, mean convergent
speed (variable 18) was found to be significantly related to four of the
Iowa measures. It should be recalled that for the Black Ss, the conver-
gent dimension (variables 7 and 12) was shown to be the only basis by
which positive performance on the OST was related to learning achieve-
ment measures.

D. Relationship of socio-economic variables and OST performance. Two
measures of socio-economic status (SES) were obtained in this study. These
SES variables were the father's educational level (variable 39) and the
rated prestige of the father's occupation (variable 40). Of particular in-
terest is the relationship between these SES measures and OST indices which
directly deal with positive divergent and convergent performance (variables
1, 2, 3, 6, 7, and 12). As may be seen from Table 6, there was only two
such significant correlations, involving white females and Blacks. These
were the relationships between occupational status and nean divergent
verbalization (variable 6 - white females), and occupational status and con-

vergent verbalization (variable 12 - Blacks). As a matter of fact, for all
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three samples, there were few significant relationships involving any of
the other 0ST variables and the two SES indices. As a comparison, the
white male and female samples exhibited significant correlations of .41
and .46, respectively, batween the SES index of father's education level
and IQ. For the Black sample, IQ was significantly correlated (.39) with
rated occupational status of the father.

E. Relationship between IQ and OST variables. As may be further
seen from Table 6, the extemt to which IQ is related to adequate OST per-
formance varies from sample to sample. In the case of the white male
and female samples, IQ was found to be significantly related to positive
divergent performance (white males, variable 1) and divergent verbalization
(both white samples, variable 6). In the case of the Black sample, IQ was
found to be related to positive comvergent recognition (variahle.7) and
convergent verbalization (variable 12). Further, though there were sig-
nificant correlations between IQ and OST indices, the relationships are
generally modest in magnitude, suggesting that IQ and adequate OST perfor-
mance are not substantially tapping a common variance pool.

F. Relationship between IQ and learning-achievement variables. A
final analysis focuses on the relationship between IQ (variable 38) and
the various learning and achievement variables, As shown in Table 7, the
most consistent pattern apparent across all three samples were the substan-
tial (and not surprising) relations between IQ and the various Iowa scales.
However, there were relatively striking differences (between the three
samples) in the extensity of the relationship involving the IQ variable.
Clearly, the white male sample exhibited the highest frequency of signi-

ficant correlations between IQ and a variety of measures including nonreversal
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TABLE 7

Correlations Betweern IQ and Learning-Achievement
Variables By Samplel

Iy Variable White Males White “emales Black Group
And
19 -36 -38 -19
2:) -29 15 ~lo
21 -43 -08 -14
22 ~4 -11 -11
22 -28 15 09
24 -33 01 19
25 -43 15 02
20 -50 -02 11
27 52 67 38
28 41 53 58
29 51 18 17
30 53 -07 12
i1 o2 09 22
P2 08 02 63
'3 69 64 74
“4 02 b6 55
15 b9 o3 71
3o 70 00 58
37 76 78 70

1Table 2 describes the listed variables; Table 3 lists the N's,
means, and SD's for these variables. Correlations equal or larger than
.Jo are significant at the .05 level, two tailed test, for 28 depgrees
ot treedom,

Note. - Decimdls have been omitted from correlations.
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learning, the WISC scales, and, of course, the Iowa sub-tests. Imn con-
trast, both the white female and Black samples exhibitadaconsiderably
less coherent pattern of relationships between IQ and the various
dependent measures, except as noted above, the significant correlations
between IQ and the Iowa measures.

Tt is somewhat difficult to compare the relative capacity of the
OST instrument versus the intellectual assessment (IQ) to predict to
the learning-achievement variables. This is because there are a large
number of OST variables and only a single intellectual variable. It
would follow that since there is am array of OST indices, the changes
are enhanced, in comparison to a single intellectual assessment, that at
least a few correlations involving OST variables would exhibit signifi-
cance. Keeping this qualification in mind, it is evideant across samples,
that there are a diversity of OST measures which exhibit moderately
strong predictive relationships with the learning-achievement variables.
However, there is no single OST indices which clearly showed marked
superiority to the IQ im producing consistently stronger relationships
with the learning-achievement measures. Rather, both IQ and OST perfor-
mance exhibit about equal predictive capacity, but utilizing different

psychometric approaches to such prediction.
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DISCUSSION

The original intent of this investigation was to evaluate the effec-
tiveness of the OST as a predictor of learning outcomes, especially among
minority children. The study results, however, have produced a subtle but
significant shift of attention to the issue of possible differences in the
cognitive organization of children from relatively diverse backgrounds,
Specifically, the results showed a generally clear difference in how ade-
quate performance on the OST was related to indices of learning and school
achievement. For both white samples adequate divergent per “ormance and
verbalization exhibited moderately strong relationships with a number of
learning-achievement measures. On the other hand, adequacy of convergent
recognition and verbalization was found to have a generally low relation-
ship wita the same criterion measures. In contrast, for the Black sample,
adequate convergent recognition and verbalization, but not divergent
performance and verbalization, was shown to be related to the criterion
variables,

Further evidence of group differences in cognitive organization comes
from the finding that the white samples, especially white males, exhibited
greater internal cohesiveness between OST indices and the learning-achieve-
ment measures, between IQ and OST indices, and between various learning-
achievement measures. This tendency was manifested, as shown in Figure 3,
by the greater number of significant linkages (correlations) found for the
white sample than for the Black group involving the above clusters of
variables. This finding is very reminiscent of those reported for example,

by Jensen and Rohwer (1969), namely the presence of significant correlations
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Figure 3,

Key:

White Female
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13-20
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Linkages (significant correletions equal or greater than .36)

among selected predictor and criterion variables.
Note: When variables are grouped together (e.g., 21-26), a significant
linkage may refer to correlations involving one or more than one

of the grouped variables,

Predictor Variables

1 No.Pos.Diver.Verb.Sorts

5 Mean Diver.speed

6 Diver.verbal scores

7 No.pos.conver.cesponses
12 Mean conver.verba! scores
18 Mean conver. speed

38 IQ
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Criterion Variables
19-20 Paired associate scores
21-26 Nonreversal concept scores

29
30
37
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WISC backward span
Total Iowa score
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between IQ and performance scores on various associative learning tasks
for white middle class samples of children and the absence of such corre-
lations among samples of Black children.

In interpreting these observed group differences, attention can be
directed to Anastasi (1958) who proposed that social-class and ethnic
groups '"'differ in their relative standing on differernt (cognitive) func-
tions. Each (grnup) fosters the development of different patterns of
abilities.' Thus, being a member of a particular ethnic group or falling
within a social-class grouping as defined by the father's education or
occupation, may have significant implications for the patterning of cog-
nitive func:.ions. The causal process between such group membership and
cognitive organization, which is postulated as operating in this study,
cannot at this point be explicated. Undoubtedly, it must involve an ex-
tremely complicated network of interacting factors.

Relevant to this proposition are some data reported by Stodalsky and
Lesser (1967). Their findings involved a comparison between four ethnic
groups: Chinese, Black, Jewish, and Puerto Rican children with respect to
psychometric assessments of verbal, reasoning, number, and special abili-
ties. Perhaps the most striking finding reported by Stoldasky and Lesser
was that each group had an ability profile which was patterned differently
(in terms of mean level) from each of the other samples. As with their
results, the current findings were also strongly suggestive of the rela-
tionship with ethnic membership appears to hold to the patterning of cogni-
tive learning functions.

One of the interesting aspects of the current study was that relatively
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few mean performance differences were noted between Black and white children.
As has been reported in numerous studlies and reviews (e.g., Drager and
Miller, 1960) Black children have typically performed at a lover average
level than white children on standardized tests of intelligence. Such
racial differences in IQ are maintained even when social class level 1is con-
trolled (Deutsch and Brown, 1964). In this study, only one OST variable
(number of duplicate erroneous sorts - Variable 10) showed the expected cog-
nitive difference, with both white males and females producing significantly
fewer duplicate sorts than the Black sample. In fact, the Black S's exhi-
bited significantly superior performance to white males on two OST variables
dealing with adequate convergent recognition (variable 7) and total number
of adequate convergent and divergent sorts (variable 8). Contrasting find-
ings were noted with respect to variables intended to assess IQ. Thus,

two of the WISC sub-scales (information, variable 27, and vocabulary,
variable 28) and total IQ (variable 38) showed the expected intellectual
difference in favor of white subjects.

Further, since racial differemce in intellectual performance are often
confounded with social class, it was not surprising to find IQ (variable 38)
positively related to a socio-economic index. Such cognitive dif ferences,
as functions of social class, were not strongly evident with respect to OST
performance. The absence of consistent relationships between social class
and OST performance is suggestive that the sorting task may be tapping cogni-
tive functions which are not directly responmsive to cultural or environmental
factors.

Similar to general absence of group differences in OST performance,
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paired associate learning (variables 19 and 20), nonreversal concept
learning (variables 21-26), and WISC forward and backward digit span
(variables 29-31) did not produce significant differences between black
and white children. These results are consistent with those reported
by others (e.g., Rohwer and Lynch, 1908; Rohwer, 1968) namely that
minority and middle-class white children function in a very similar
fashion on associative learning tasks. The current results tentatively
extend this generalization to a higher learning activity in that no
significant racial differences were found with respect to learning scores
on the nonreversal conceptual task.

The data from this investigation are strongly suggestive of the
importance of examining a variety of performance criteria related to
school achievement. It should be recalled that depending upon the parti-~
cular group involved -- Black versus white children -- convergent or diver-
gent performance was found to be related to school achievement. This trend
was in addition to the fact that IQ was found to be an equally effective
predictor for all groups of children. It may well be that there is some
optimal combination of cognitive abilities or skills that result in super-
ior school achievement, and that this combination varies from one defineable
group (e.g., in terms of ethnicity) of children to another. Thus, the fact
that convergent performance was predictive of school achievement for black
Ss is suggestive that such & cognitive skill, in conjunction with other
abilities (as for example those measured in a standard IQ test), might be
predictive of successful school achievement within a disadvantaged popula-

tion of children. This discussion suggests the following research questions:
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(1) Within a disadvantaged population su~: as Blacks and Puerto Ricanmns,
what combination of cognitive skills are associated with normal ox superior
academic performance in & group which has typically exhibited school learn-
ing deficits? How can knowledge concerning the pattarning of cognitive
skills, as they are related to school achievement, be integrated into
decisions regarding the content, sequencing, and timing of instruction?

(2) If there are optimal combinations of cognitive skills necessary for
successful school achievement, what possibilities are there for supporting
(reinforcing) these skills such that this ideal configuration of abilities
may be produced for the student?

There are clear limitations to the present data, especially in terms
of the samples which were available for this investigation. In particular,
the Black sample should not be viewed as typifying a population of dis-
advantaged school children who are characteristically from a lower SES
background. It should be recalled that the sampling characteristics placed
both white and Black Ss within the lower middle-class. Accordingly, it
would be highly desirable to cross validate the present correlational

findings using a Black sample which includes both children from a lower as

well as middle-class background.
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APPENDIX A

OST Procedures and Directions
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OBJECT SORTING TASK (0ST)

ADMINISTRATION PROCEDURES

I want to see how many ways you can think of to put things
into two 2roups. All of rhe things in a 3roup must be the same in

some way, I will show you what I mean,

(PLACE PeNCILS BETWEEN THE CIRCLES ON THE ADMINISTRATION BUARD

wITH THE £RASER ENDS POINTING TOWARD THE EXAMINER.)
See these rencils” They are all mixed up. (MIX UP,)

Now, suppose I asked you to put three pencils in this circle
(POINT) and threa pencils over here in this circle (POINT) so that
all of the pencils here in this circle (POINT) are all the same in
some way and all the pencils over here (FOINT) are the same in some

way. You could do this.  (SORT PENCILS.)

See these pencils? (PCINT LEFT.) They are all the same because
they are all new. They have never been sharpened. (POINT TOWARD

UNSHARPENED END OF PENCILS.)

These penrils are the same (POINT RIGHT) because they are not

new (POINT TO POINTS). They have been sharpened.
Mow I'll mix them up again (MIX UP AND PUT BETWEEN CIRCLES AGAIN.)

Suppose 1 asked you to sort the pencils again, except this time

in a different way. You could do it like this. (SORT PENCILS.)
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See, these are all the same because they all have erasers (POINT)

and these are the same because they don't have erasers (POINT),

Always sort them into two groups. always three things here

(POINT LEFT) and three things here (POINT RIGHT) .
(MIX UP PENCILS AND PUT IN CENTER.)

_ P
Now, can you see still another way to divide up the pencils inuait‘ ,

two pgroups’ A way that we haven't tried yet?

(IF SUCCESSFUL, SAY:) Fine, Why did you put them that way?
That's right: "These are the same because they all have pocket clips

(POINT) and these are all the same because they don't have pocket clips’

(POINT) .

(IF THE CUILD IS UNSUCCESSFUL, SORT THE PENCILS WITH THE POINTS
TOWARD HIM AND SAY:) See, here is another way. These are the same
because they all have pocket clips (POINT) and these are all the same

because they don't have pocket clips (POINT).

Do you get the idea? Do you understand what it is that we are

Joing to do? (IF THE CHILD SAYS 'NO,'' PARAPHRASE THE INSTRUCTIONS AGAIN.)

(IF THE CHILD SAYS "YES," SAY:) O.K., then, we can start, except

tais time, instead of pencils, (KEMOVE PENCILS FROM SIGHT), we will use

blocks,

TARL BLOCKS FROM STORAGE AREA AND PLACE ON THE X'S ON THE ADMINIS-
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TRATION BOARD.)

Can you see a way to divide up these blocks so that the three you
put here (POINT) are all alike and the three you put here (POINT) are

all alike? Go ahead and try it. *

(BEGIN TIMING. RECORD TIME REQUIRED TO COMPLETE THE SORT.)
why did you put them like that?

(WRITE RESPONSE ON PROTOCOL, THEN RETURN BLOCKS TO THE X'S AND
SaY:) C.X., now let's see if you can find another way to sort the

blocks. (INDICATE FOR THE CHILD TO TRY AGAIN.)
shy did you sort them that way?

(WAIT: KESPONSE ON PRGTOCUL, THEN RETURN BLOCKS Tu x'S.,) Can
you see still another way to do it? (INDICATE FOR THE CHILD TO SORT

Iz BLOCKS AGaIN.)

(CONTINUE JNTIL THC CHILL INDICATES Hk CAN FIND NO MORE VAYS TO
SORT THE BLOCKS, EXCEEDS 120 SECONDS IN PERFORMING A SINGLE SORT, PER-
FORMS NINE DUPLICATE OR ERRONEOUS SORTS, OR PERFORMS A SINGLE SORT FIVE
TIMES., THE FIRST TIME A CHILD SAYS HE CAN SEE NO MORE WAYS, HE MAY BE

REMINDED THAT HE STILL HAS MORE TIME.)

(UPON THE TERMINATION OF THIS TESTING PROCEDURE, SHOW THE CHILD,
I} ORDER OF DITSICVLTY, EaCli SORT HE FAS NOT PIRFORMED CORRECTLY, TON-

JLELINS UNTIL HE HaS MISSED OR EXCEEDED 120 SECONDS IN IDENTIFYING

>3 S5
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THREE SORTS. RECORD EACH VERBAL RESPONSE AND THE TIME REQUIRED TO

IDENTIFY EACH 30RT.)




OBJECT SORTING TASK (OST)
SCORING GUIDE FOR SORT

VERBALIZATIONS

All positive sorts, both divergent and conergent are scored for
verbalization. Duplicates, blank and éalse positive sorts ére not
scored. The scoring rationale is as follows:

"O0" is given for motoric gestures only, "I don't know" respouse,
and for verbalizations that appear to be given just to satisfy the
adult demand for an explanation. (This type of responding is usually
found only with very young chiidren.)

"1" is recorded if the explanmation can be justified, but only be
means of considerable extrapolation on the part of the scorer,

"2" is given when the subject demonstrates an implicit recogni-
tion of the correct attribute.‘i In t‘hid‘ case he appar:ntly has the
correct idea with regard to the étéiibute; however, the conceptual-
ization of that attribute is so poorly organized that the explanation
often includes erroneous and/or inaccurate statements. That is, his
verbal justification of his sort is arrived at by attempting to force
on the object certain attributes that they don't, in fact, have.

"3" is recorded when the subject explicitly states the correct
attribute. Here the verbalization consists essentially of detailed
descriptio..s of the correct attribute and/or qualifications of "1"
point responses; such as changing an adjective like "rounc" to a

modifier such as '"roundish'; this eliminates erroneous assertions
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about the blocks. The response must be correct but not necessarily
comprehensive.

"4" is recorded for a precise, and concise, statement of the
significant attribute, A "4'" response is a high order abstraction
whereas the "3'" point response is essentially descriptive and concrete
in nature. The availability of such a precise statement suggests that
the concept is clearly defined in che child's mind and is available
for use on demand.

Examples:

Sort {#1 - Roundness,

0 - no answer, motoric gesture, "I don't know, ''these match with
each other, go together."”

1 - ambiguous answer, not round, not square.

2 - correct idea but very poorly stated, often including an
erroneous oxr inmaccurate statement, such as'"round corners,"
"these are all round," "these have sharp edges,"” '"'these are
circles," '"these are squares,'" ''these have pointed ends,"
"these are like cubes," '"these have round edges," '"these are
elipse and circles.”

3 - an attempt at & qualified statement. Example: roundish, cir-
cular, rounded off, rounded lines, oval shaped, round in some
places, squarish, Sometimes a child might also focus on some
subset of attributes associated with the more general concept
being sought. For example, square edges, straight lines, all
sides are flat, curved sides, 8 points, almost round, almost

square,
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4 - a 4 point response is a precise statement of the significant
attribute. Example: angular, rectalinear, curvilinear, these

are straight and these are curved-lined objects.

~ Sort #2 - Hue (Red-Blue)

0

no answer, "I don't know", 'these match with each other, go

together."

1 - not blue, not red.

2 - ved, pink, blue; these are red and pink and orange and these
are blue; light colors -- dark colors; these are almost red,
these are almost blue.

3 - these are all colors of red; they're reddish, pinkish, bluish,
blue colored; they're all different kinds of blue; they're
reddish in tint; these are a blue hue,

4 - these are shades of red, blue; hue (s) of blue; these are in

the red family.

Sort #3 - Tramsparency

0 -~ no answer, "I don't know, 'these match with each other, go
together," "these are pretty"

1 - ambiguous response; not clear, these are blocks.

2 - implied optical properties: you can see scratches on the other
side, it sparkles, it's shiny, translucent, it's made out of
plastic, glass; these are painted and these are not, these are

wood, light coelors -- dark colors, solid colors.
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3 - a functional optical property: you can see through these;
it transmits light; it magnifies things; it catches or
filters light (clear objects); it reflects light (opaque
objects).

4 - clear, transparent, opaque

Sort #4 - Tall

0 - round shapes (when occurs in conjunction with "talls");

no answer, "I don't know," "these match with each other, go

together"

1 - ambiguous answer, not tall, not short.

2 - big, little; small, these are level, these are all the same
size.

3 - these have long lines; these have short lines; these are high
and these are low; these are flat.

4 - tall, short

Sort #5 - Beveled

0 -
| 1 - these are fatter than those; these are narrower than these,
These have flat edges; all the bottoms are even, these are
triangles, these are not straight.
2 - these curve out and these go straighv; these get width as they
go down; these are shaped like a pyraaid; these go out; these
g0 out at the bottom; these tilt down; these are cone shaped;

these are bigger at the bottom than at the top; these are
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these come up in a triangular shape.

3 - the top edges are the same aize as the bottom edges; these
are shaped like a triangle with the top cut off; these are
shaped like a pyramid with the top cut off; sort of like a
pyramid; these are straight on the sides; these go straight
up; these have slanting lines; these have slanting edges.

4 - a response indicates a vecognition that it is the sides
themselves that ~re slanting not some particular aspect of
the side much as an edge. These have slanting sides;
sloping sides, beveled sides; these sides are slamting; these

sides are not perpendicular; these sides go straight up.

Sort #6 - Oblong

0 - no answer, etc.

1 - ambiguous answer, these are thinner; these are fatter.

2 - the implicit awareness of elongation but a very awkward or
erroneous way of stating it. For example, these are long and
these are not; all the tops are even (referring to the regular
objects); all the tops are equal (implying length and width of
the tops are equal for each top); these are all like cubes
(referring to the regular objects).

3 - the explicit notion of proportionality, i.e., comparing length
to width, but stated in a roundabout way. These are longer
than they are wide. These are skinny compared with their size.
These are longish; any quality of radialaxes, these figures are

all like circles, they approach a circle in shape, (all refer-
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ring to regulars).
4 - The verbalization should indicate the presence of a well
and clearly defined verbal label for the criterial attribute:

elongated, oblong, regular.

N Sort #7 - Pastel

0 -

1 - ambiguous answer

2 - light colors, dark colors, bright and dark colors.

3 - These have light shades of red and blue and these have dark
shades of red and blue.

4 - A statement with regard to the fact that these are pastels
and these are not; or these are pastels and these are intense

colors.

sort #8 - Volume

o
»

- these are taller

1 - ambiguous response

2 - big, little, small, large, heavier, lighter, thin, thick,
these are bigger than these.

3 - Larger in size, smaller in size; these would hold more water
thar these if they were empty: it would take more material to
make these, these weigh more.

4 - The volume of this group is larger than the volume of this

group. These have large volumes; these have small volumes; etc.

Sort #2 - Area
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ambiguous answer

An implied rec.. nition of area differences but very poor
specifications, such as, these are fatter than these; these
are skinnier than these; these are thinmer tham these; these
are big and these are little, these are bigger than these.
These cover up mere of the table top tham these; it would
take more paint to paint the bottoms of these; these bottoms
are bigger than these; these have big bottoms and these have
little bettoms.

A statement to the effect that this group has a larger base
area than the other group. The base areas of these are larger

than the base areas of these,

61



APPENDIX B

Subject Directions for the Various Learning Tasks
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PAIRED ASSOCIATE

I am going to show you a number of cards., Each card has two pictures.
I want you to remember which two pictures go together. I will first go
through all of the cards. I will then show you one of the pictures and
~ your job will be to guess the other pictures which goes with it, After
you give me your amswer, I will show you whether you are right. For
example, here is a picture of a ball (point) along with a picture of some
blocks. Since you have seen the ball with the blocks, you would say block
whenever I showed you the ball by itself, We will be doing the same things

for all of the rest of the cards.
REVERSAL-NON REVERSAL CONCEPT

I am going to ask you to figure out a game I will play with you. The
idea is to figure out whick is the right group and which is the wrung group.
For example (E separates a few number and face cards from a deck and
points to the number cards as the right group and the "face cards" as the
wrong group.) I can say these cards (skow face cards) are right because
they have pictures on them while these cards (show number cards) are wrong
because they do not have pictures but all have numbers, My rule is plcture
_cards are right and number cards are wrong.

Now this is the same idea with this game. I have some blocks and your
Job will be to tell me whether each block I show you is from the right group
or wrong group. After you make your choice I will tell you whether you are
right or wrong. Just say cither right or wrong. Try to figure out a rule
to help you decide whether each block I show you is from the right or wrong

group .
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INFORMATION

I am going to let you listen to a story. When the story is finished,
1 am going to ask you some questions about what you just read.
(Then present an interposed activity one min.)

(Then present retention test, asking S to circle right answer.)

MEANINGFUL SERIAL

I am going to show you some pictures of things. I want you to re-
member the order in which I show you the pictures. I will show the first
picture and I want you to tell me the picture which follows it., Then I
will show you the second picture and you tell me the name of the picture
which follows it and so on. S0 your job will be to guess which picture

follows the picture I show you. Do you understand?
PICTURE CONCEPT

Many things can be separated iato two groups. For example, I can
scparate cars from bikes because cars, whether they are big or small, have
four wheels, and bikes of all sizes have two sheels. I can also separate
them because cars have steering sheels and bikes have handlebars. In each
case, I am following some rule for separating groups of cars from groups
of Sikec. Each group is alike in some way but different from the other
group., The same idea goes for what I want you to do now., I have a pack
of cards, with different pictures on each card.

I will place one card in front of you at a time. Your job is to tell

me whether the card I show belongs to the right pile or to the wrong pile.



Just say right or wrong for esch card I show you. If you pay close atten-
tion, you may find a rule which will let you pick the right card every

time. Do you understand what we are going to do?

REIATIVE DISCRIMINATION

I have a number of cards. (Hold cards, but don't show to S.,) Each
card I show you will be different from each of the other ones 1 show you.,
Your job will be to guess which card I show you is a right card or a
wrong card. If you pay ~lose attention, you can figure out the rule for
deciding which are right cards and which are wrong ones, After you make

a guess, I will tell whether you are right or wrong. Any questions?

65



APPENDIX C

Intercorrelations Between Study Sample for Total Sampling,
N#120
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